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Description 

The present invention relates to noise attenu- 
ation panels and is particularly, although not exclu- 
sively, concerned with noise attenuation panels for 
use in the attenuation of noise in aero engines. 

It has previousty been proposed to provide 
noise attenuation panels for reducing turbine en- 
gine noise, the panels being formed as integral 
parts of the aero engine structure. For example, the 
panels may form part of a cowling surrounding a 
turbine engine inlet duct or be placed adjacent a 
high turbulence region of the fan of a turbo fan 
engine. 

In particular, prior specification GB-A-2056367 
describes a process for producing broad band 
noise attenuation panels for use in such environ- 
ments, where they are used as skin surfaces adja- 
cent the engine. 

The panel of GB-A-2056367 comprises a cen- 
tral honeycomb core having a plurality of open- 
ended juxtaposed cells, an imperforate backing 
sheet extending across the ends of the cells at the 
rear thereof, a oerfora^ jnn^r farinn gh ^et exten d- 
i ng across the en Hq pf th^ neiic flf the front of the 
core and an outer_JaciDQ sheet of fibrous or wove n 
materiaLbonded to the inner facinn sheet [ whic h is 
s aid to impro ve the sound attorn i^jpn rha|artpns- 

tics. 

The preferred material for the core and the 
backing and inner facing sheets of the panel of GB- 
A-2056367 is aluminium due to its weight versus 
strength and cost characteristics, although it is en- 
visaged that other metals or materials could be 
used where these requirements are not considered. 

The inner facing sheet for the panel of GB-A- 
2056367 is perforated with a plurality of small per- 
forations and the outer facing sheet is adhesively 
bonded to the surface of the perforated inner facing 
sheet. The preferred material for the woven outer 
sheet is stainless steel, which is woven as a Dutch 
twill fabric, although it is stated that other types of 
material and weave pattern may be utilised. 

It has fnrthftrmnrft prftvinn^lY hgft n proposed in 

patent specification OB-A-21 2254(b to provide a 
noise attenuation panel of the form described in 
GB-A-2056367, *y^ p t in<^far tha] apftrturftfi 
inner faring, sheet is formed from a carbon 
fihm/rftsin matrix, rnmnnttitfi material In particular, 

the apertured inner facing sheet is formed as an 
open weave material in which the apertures are 
constituted by hexagonal openings between three 
sets of carbon threads mutually arranged at 60 • to 
one another. The porous woven outer facing sheet 
is, however, made of stainless steel. 

The use of a composite material for the aper- 
tured inner facing sheet of the panel disclosed in 
GB-A-21 22540 has, it is stated, advantages over 
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the use of materials such as aluminium. The ap- 
ertures can for example be formed while the resin 
matrix of the composite is in part cured condition, 
leading to a far less expensive process than for- 

5 ming perforations in a metal sheet. Furthermore, 
the resin matrix of the composite material could, it 
is stated, itself provide an adhesive medium by 
which the porous outer facing sheet is secured to 
the apertured inner facing sheet. 

io While the noise attenuation panel disclosed in 

GB-A-21 22540 has been found to be successful for 
use in aero engine environments, it suffers from a 
number of disadvantages. In particular, it has been 
found that the use of a woven material for the 

75 porous outer facing sheet gives rise to a relatively 
high resistance to high speed air flow over the 
surface and that sound attenuation is effective over 
a relatively narrow band of frequencies. Further- 
more, the problem of metal galvanic corrosion is 

20 present where the material used is stainless steel. 

Some or all of the problems suffered by the 
noise attenuation panel disclosed in GB-A-2122540 
would also be experienced by the noise attenuation 
panels disclosed in prior patent specifications US- 

25 A-4465725 and US-A-4384020. 

The noise attenuation panel known from US-A- 
4465725 comprises a first cellular core, a second 
cellular core and a porous septum sheet which 
extends across the ends of the ceils of the first 

30 cellular core at the rear thereof and across the 
ends of the cells of the second cellular core at the 
front thereof. An imperforate backing sheet extends 
across the ends of the cells of the second cellular 
core at the rear thereof whilst a facing component 

35 part extends across the ends of the cells of the first 
cellular core at the front thereof. The facing compo- 
nent part comprises an outer facing porous sheet 
and an inner facing perforate sheet. 

As the porous sheets in US-A-4465725 are of a 

40 woven metallic material, they would result in gal- 
vanic corrosion problems and a relatively high re- 
sistance to high speed air flow over the surface of 
the panel, thereby allowing attenuation to be effec- 
ted only over a relatively narrow band of frequen- 

45 cies. 

The noise attenuation panel known from US-A- 
4384020 comprises a honeycomb core, an imper- 
forate backing sheet which extends across the 
ends of the cells of the honeycomb core at the rear 

so thereof and a facing component part which extends 
across the ends of the cells of the honeycomb core 
at the front thereof. 

The facing component part in US-A-4384020 is 
comprised of a perforate inner facing sheet and a 

55 porous outer facing sheet, the porous outer facing 
sheet disclosed as being of either a diffusion bon- 
ded metallic fibrous felt or fabric or alternatively a 
fibrous material. 
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Use of diffusion bonded metallic fibrous felt or 
fabric for the outer facing sheet would lead to the 
galvanic corrosion problems previously described, 
whilst use of an outer facing sheet of a fibrous 
material would inhibit the high speed passage of air 
flow over the surface of the panel. 

In addition to the aforementioned previously 
proposed panels, there is known from prior speci- 
fication FR-A-2214932 a noise attenuation panel 
comprised of a cellular core, an impermeable back- 
ing sheet which extends across the ends of the 
cells of the cellular core at the rear thereof and a 
permeable facing sheet which extends across the 
ends of the cells of the cellular core at the front 
thereof. 

However, as the outer facing sheet is not of a 
porous nature, the attenuation achieved by the 
noise attenuation panel disclosed in FR-A-2214932 
is "agairf limited to only a narrow band of fre- 
quencies. 

It is an object of the present invention to pro- 
vide a noise attenuation panel which does not 
suffer from the above-mentioned disadvantages of 
the noise attenuation panels previously proposed 
and as hereinbefore set forth or does not suffer to 
the same extent from those disadvantages. 

According to a first aspect of the present in- 
vention there is provided a noise attenuation panel 
comprising a backing component part, a facing 
component part and a cellular component part hav- 
ing a multiplicity of open-ended juxtaposed cells, 
the backing component part extending across the 
ends of the cells of the cellular component part at 
the rear thereof and the facing component part 
extending across the ends of the cells of the cel- 
lular component part at the front thereof, charac- 
t erised in that the facing component part comprise s 
o r includes an outer fac j pg sheet which is made of 
a porous permeable thermoplastics material whic h 
is produced by powd er sintering a thermoplastics 
material. 

Examples of suitable thermoplastics materials 
include polyether ether ketone, polyaromatic ke- 
tone, polyphenylene sulphide, polyamide-imide, 
thermoplastic polyimide, polyether-imide, polyure- 
thane and polyethylene. 

In the embodiments of the invention hereinafter 
to be described the backing component part is 
imperforate and made of an impermeable sheet 
material which may be made from a non-porous 
thermoplastics material. In some embodiments of 
the invention hereinafter to be described the cel- 
lular component part is also made of an imperme- 
able sheet material which may also be a non- 
porous thermoplastics material. 

In a first embodiment of the invention 
hereinafter to be described, the facing component 
part further includes an inner support sheet which 



■ <EP 03S2993B1_I_> 



is perforated and which provides structural support 
from the outer facing sheet. 

The perforated inner support sheet may take 
any one of a number .of different forms and may be 

5 made from any one of a number of different materi- 
als. It may, for example, be formed from (i) a 
carbon/epoxy resin composite material as pro- 
posed in GB-A-21 22540, (ii) a perforated aluminium 
alloy sheet, or (iii) an open weave material pro - 

70 duced from an epoxy resin impregnated carbo n 
fibre . It may also be made from a thermoplastics 
material. 

In a second embodiment of the invention 
hereinafter to be described, the cellular component 

75 part comprises a front cellular element having a 
multiplicity of open-ended juxtaposed cells, a rear 
cellular element having a further multiplicity of 
open-ended juxt apos ed cells jind a se ptum ele- 
ment which extends across the ends the cells of 

20 the rear cellular element at the front thereof and 
the ends of the cells of the front cellular element at 
the rear thereof and which is made of a porous 
permeable thermoplastics sheet material. 

The porous permeable thermoplastic sheet ma- 

25 terial forming the septum element may be pro- 
duced by powder sintering of a thermoplastics ma- 
terial. 

The walls of the cells of the rear cellular ele- 
ment are preferably made of a non-porous im- 
30 permeable sheet material whereas the cells of the 
front cellular element may in accordance with a 
further embodiment of the invention be made of a 
porous permeable thermoplastics material. 

According to a second aspect of the present 
35 invention, there is provided an aero engine includ- 
ing as a structural part of the engine a noise 
attenuation panel according to the first aspect of 
the invention. 

Embodiments of the invention will now be de- 
40 scribed with reference to the accompanying draw- 
ings in which:- 

Fig. 1 is a schematic perspective view from 
above of a noise attenuation panel according to 
a first embodiment of the invention; 
45 Fig. 2 is a schematic cross section of an end 
region of the panel shown in Fig. 1 , secured to a 
supporting channel member; 
Figs. 3, 4 and 5 are schematic scrap view cross 
sections of noise attenuation panels according to 
so three further embodiments of the invention; and 
Fig. 6 is a schematic cross-section of an aero 
engine embodying noise attenuation panels ac- 
cording to the invention. 
Referring first to Figs. 1 and 2, the noise at- 
55 tenuation panel 10 comprises a backing sheet 11, a 
cellular core 12 and inner and outer facing sheets 
13 and 14. 
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The cellular core 12 comprises a multiplicity of 
open-ended juxtaposed cells 15 of hexagonal cross 
section to provide a honeycomb configuration. 

The backing sheet 11 is unperforated and 
made from an impermeable sheet material, as 
shown in Fig. 2, and is secured by an epoxy resin 
adhesive E1 to the lower face of the cellular core 
12. 

The inner facing sheet 13 is made from an 
open square weave fabric formed from a carbon 
fibre/resin matrix composite material and the weave 
is such as to provide apertures constituted by the 
openings between adjacent warp and weft threads 
of the fabric. The fabric is preferably so woven as 
to produce a proportion of open aperture area 
relative to the total surface area of the sheet of 
around 30%. At the same time, the fabric is so 
woven that a relatively large number of its ap- 
ertures are contained within the bounds of each 
cell 15 of the cellular core 12. 

The outer facing sheet 14 comprises a sheet of 
a porous permeable thermoplastics material pro- 
duced by powder sintering the thermoplastic. Ex- 
amples of suitable thermoplastics materials include 
polyether ether ketone, polyaromatic ketone, poly- 
phenylene sulphide, polyamide-imide, thermoplas- 
tic polyimide, polyether-imide, poiyurethane and 
polyethylene. 

The outer facing sheet 14 is bonded to the 
inner facing sheet 13 and the inner facing sheet 13 
is, as shown in Fig. 2, secured to the upper face of 
the cellular core 12 by means of an epoxy resin 
adhesive E2. 

As best seen in Fig. 2, the cells 15 are pro- 
vided with drainage slots 16 to allow for conden- 
sates to drain from the panel 10. 

During manufacture of the panel 10, it may be 
found advantageous to form the inner woven facing 
sheet 13 in a part cured condition and to bring the 
outer facing sheet 14 into contact with it during a 
final curing step so that the resin serves to bond 
the two sheets together. The combined sheets 13 
and 14 may then be secured to the upper face of 
the cellular core 12 using the epoxy resin adhesive 
E2. 

The epoxy adhesives E1 and E2 may for ex- 
ample be obtained from Ciba-Geigy Plastics & Ad- 
ditives Company Limited of Cambridge, England. 
Adhesives and resins need not however be epoxy 
resin adhesives, but could for example be a pheno- 
lic, polyimide or thermoplastics resin. 

The backing sheet 11 requires to be imper- 
forate and made of a non-porous impermeable 
material and may be made of any of the following 
materials:- 

(i) A carbon/thermoplastic composite where for 
example the thermoplastic is polyether ether 
ketone, the material being automatically tape 
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wound or hand laid. 

(ii) A carbon/epoxy resin. 

(iii) An aluminium alloy. 

The cellular core 12 is preferably made from a 
5 non-porous impermeable sheet of any of the follow- 
ing materials:- 

(i) A thermoplastic such as polyether ether ke- 
tone. 

(ii) A polyester fabric/phenolic resin. 
10 (iii) A fibreglass/phenolic resin. 

(iv) A NOMEX/phenolic resin (NOMEX being a 
registered trade mark for an aramid fibre paper 
impregnated with various resins to produce a 
structural material. By "aramid is meant an ar- 

75 omatic polyamide polymer. 

(v) An aluminium alloy. 

The panel 10 is of arcuate form, possibly of 
double curvature, and is embodied as a structural 
part of a duct of a nose cowl of a turbofan aero 

20 engine, the panel 10 being one of several arcuate 
panels disposed just upstream of the fan of the 
engine. It is, of course, of vital importance that the 
panel does not deteriorate in use and, in particular, 
that no part of it becomes detached from its sup- 

25 porting structure. The structure will usually include 
supporting channel members of which only one 
member 17 is shown in Fig. 2. The panel 10 is 
secured to the member 17 by bonding the inner 
facing sheet 13 to an outer face of a flange 18 of 

30 the channel member 17 using a carbon to carbon 
bond 19 and by bonding the backing sheet 11 to 
the outer face of a flange 20 of the channel mem- 
ber 17 using a carbon to carbon bond 21 . The gap 
between the panel 10 and the base 22 of the 

35 channel member 17 may be sealed or closed by 
use of a mastic 23. 

A panel having an outer facing sheet made of a 
porous thermoplastics material as described with 
reference to Figs. 1 and 2 has been found to give 

40 rise to several advantages over the panels of the 
prior proposals, including the following :- 

(1) there is a lower flow resistance to high speed 
air flow, and therefore the overall power plant 
efficiency is improved over that obtained using 

45 the previously proposed panels; 

(2) the sound attenuation is greater and covers a 
wider frequency range than that of the pre- 
viously proposed panels; 

(3) the thermoplastic component parts do not 
50 have the problem of metal galvanic corrosion; 

(4) the panel is lighter than the previously pro- 
posed panels; 

(5) there is an improved "blade-ofT energy ab- 
sorption compared with the previously proposed 

55 structures; and 

(6) there is an improved appearance. 
Referring now to Fig. 3, a panel according to a 

second embodiment of the invention is illustrated, 

4 
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in which the cellular core 12 of the embodiment of 
the invention described with reference to Figs. 1 
and 2 is replaced by a split cellular core compris- 
ing an upper cellular element 121 having a mul- 
tiplicity of open-ended juxtaposed cells 151, a tow- 
er cellular element 122 having a further multiplicity 
of open-ended juxtaposed cells 152 and a septum 
sheet 24 which extends across the ends of the 
cells 152 of the lower cellular element 122 at the 
upper face thereof and the ends of the cells 151 of 
the upper cellular element 121 at the lower face 
thereof. The celts of the two cellular elements 121 
and 122 form identical arrays and are arranged in 
alignment with each other. 

The backing sheet 11, the inner and outer 
facing sheets 13 and 14 and the upper and lower 
cellular elements 121 and 122 of the panel shown 
in Fig. 3 are constructed and bonded together in 
the same manner as "the sheet Tl, core 12 and 
facing sheets 13 and 14 of the embodiment de- 
scribed with reference to Figs. 1 and 2, with the 
backing sheet 11 being secured to the lower face 
of the lower cellular element 122 and the inner and 
outer facing sheets 13 and 14 being secured to the 
upper face of the upper cellular element 121. 

The septum sheet 24 is likewise bonded to 
adjacent faces of the cellular elements 121 and 
122. It is constructed from a porous permeable 
thermoplastics material and may take the same 
form as that of the outer facing sheet 14 of the 
panel described with reference to Figs. 1 and 2. 

In a third embodiment of the invention illus- 
trated in Fig. 4, the inner facing sheet 13 of the 
panel described with reference to Figs. 1 and 2 is 
omitted and the outer facing sheet 14, which is 
made of the porous thermoplastics material, is ad- 
hered direct to the upper face of the cellular core 
12 using adhesive E2. 

In Fig. 5, a fourth embodiment of the invention 
is illustrated which corresponds to the embodiment 
of the invention described with reference to Fig. 3, 
except insofar as the inner facing sheet 13 is 
omitted and the outer facing sheet 14 is adhered 
direct to the face of the upper cellular element 121 
in the manner described for the panel illustrated in 
Fig. 4. 

In yet another embodiment of the invention (not 
illustrated) the panel described with reference to 
Fig. 3 may be modified by making the upper 
cellular element 121 of a porous thermoplastics 
material and may be made from any of the materi- 
als proposed for the outer facing sheet 14 of the 
panel described with reference to Figs. 1 and 2. 

The septum sheet 24 in the panels illustrated 
in Figs. 3 and 5 is described as being made of a 
porous thermoplastics material. It may however if 
desired be made of a stainless steel fabric or any 
of the above-mentioned materials which are suit- 



able for the inner facing sheet 13, the requirement 
of course being that the sheet is either porous and 
permeable, perforated or apertured. 

Referring now to. Fig. 6, an aero engine 25 is 

5 schematically illustrated and includes a turbofan 
power unit 26 mounted within a nacelle 27 sus- 
pended from a pylon 32. The nacelle 27 includes a 
nose cowl 28 having an outer wall 29 and an inner 
wall 30. The inner wall 30 is in part formed by 

10 noise attenuation panels 10 as described and illus- 
trated with reference to Figs. 1 and 2. The panels 
10 of Fig. 2 are arranged to form part of the inner 
wall of the nose cowl 28 in such disposition that the 
porous thermoplastics sheet 14 forms the wall sur- 

rs face defining the air intake duct 31 for the power 
unit 26. The panels 10, in this disposition serve to 
reduce noise created by the high speed flow of air 
passing through the duct 31 _and into the power 
unif 26, as well as to reduce noise generated by 

20 the fan blades of the unit 26. 

It is to be emphasized that the panels 10 in 
Fig. 6 are not employed to reduce air noise by a. 
reduction of the air speed by passage of the air 
through the panels, but by contrast acoustic attenu- 

25 ation is achieved without affecting the speed of the 
air which generates the noise, that is to say, the air 
does not pass through the noise attenuation panels 
10. 

In the aero engine mounting arrangement illus- 
30 trated in Fig. 6, the power unit is carried by the 
wing mounted pylon 32. It will however be appre- 
ciated that noise attenuation panels 10 according to 
the present invention may equally well be em- 
ployed for reducing noise in other aero engine 
35 installations. 

Claims 

1. A noise attenuation panel comprising a backing 
40 component part, a facing component part and 

a cellular component part having a multiplicity 
of open-ended juxtaposed cells, the backing 
component part extending across the ends of 
the cells of the cellular component part at the 

45 rear thereof and the facing component part 

extending across the ends of the cells of the 
cellular component part at the front thereof, 
characterised in that the facing component part 
comprises or includes an ,outer facing sheet 

so which is made of a porous permeable thermo- 

plastics material which is produced by powder 
sintering a thermoplastics material. 

2. A panel according to claim 1, wherein the 
55 facing component part includes an inner facing 

sheet which is perforated. 
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3. A panel according to claim 2, wherein the inner 
facing sheet is made of an impermeable ma- 
terial. 

4. A panel according to any of claims 1 to 3, s 
wherein the backing component part is imper- 
forate and made of an impermeable material. 

5. A panel according to any of claims 1 to 4, 
wherein the walls of the cells of the cellular w 
component part are made of an impermeable 
material. 

6. A panel according to claim 3, 4 or 5, wherein 

the impermeable material is a non-porous ther- 75 
moplastics material. 

7. A panel according to any of claims 1 to 4, 
wherein the cellular component part comprises 

a front cellular element having a multiplicity of 20 
open-fended juxtaposed cells, a rear cellular 
element having a further multiplicity of open- 
ended juxtaposed cells and a septum element 
which extends across the ends the cells of the 
rear cellular element at the front thereof and 25 
the ends of the cells of the front cellular ele- 
ment at the rear thereof and wherein the sep- 
tum element is in the form of a sheet of a 
porous permeable thermoplastics material. 

30 

8. A panel according to claim 7, wherein the 
porous permeable thermoplastics sheet for- 
ming the septum element is produced by pow- 
der sintering of a thermoplastics material. 

35 

9. A panel according to claim 7 or 8, wherein the 
walls of the cells of the rear cellular element 
are made of an impermeable material and 
wherein the cells of the front cellular element 

are made of a porous permeable thermoplas- 40 
tics material. 

10. A panel according to claim 9, wherein the walls 
of the cells of the rear cellular element are 
made of a non-porous thermoplastics material. 45 

11. A panel according to any of claims 1 to 10, 
wherein the thermoplastics material is 
polyether ether ketone. 

50 

12. A panel according to any of claims 1 to 10, 
wherein the thermoplastics material is 
polyaromatic ketone, polyphenylene sulphide, 
polyamide-imide, thermoplastic polyimide, 
polyether-imide, polyurethane or polyethylene. 55 

13. An aero engine including as a structural part of 
the engine a panel according to any of the 



preceding claims. 
Patentanspruche 

1. Schalldammplatte, die eine Ruckenteilkompo- 
nente, eine Frontteilkomponente und eine zel~ 
lenartige Komponente, die eine Vielzahl von 
nebeneinander angeordneten Zellen mit offe- 
nen Enden enthalt, umfaBt, wobei die Ruckent- 
eilkomponente sich auf der Ruckseite der zel- 
lenartigen Komponente uber die jeweiligen En- 
den der Zellen erstreckt und die Frontteilkom- 
ponente sich auf der Vorderseite der zellenarti- 
gen Komponente uber die jeweiligen Enden 
der Zellen erstreckt, dadurch gekennzeichnet, 
daB die Frontteilkomponente aus einer auBeren 
Frontplatte besteht oder diese umfafit, die aus 
einem porosen durchlassigen thermoplastt- 
schen Material gefertigt ist, das durch Pulver- 
sintern eines thermoplastischen Materials her- 
gestellt ist. 

2. Platte nach Anspruch 1, bei der die Frontteil- 
komponente eine innere Frontplatte beinhaltet, 
die gelocht ist. 

3. Platte nach Anspruch 2, bei der die innere 
Frontplatte aus einem undurchlassigen Materi- 
al gefertigt ist. 

4. Platte nach einem der Anspruche 1 bis 3, bei 
der die Ruckenteilkomponente nicht gelocht 
und aus einem undurchlassigen Material gefer- 
tigt ist. 

5. Platte nach einem der Anspruche 1 bis 4, bei 
der die Wande der Zellen der zellenartigen 
Komponente aus einem undurchlassigen Mate- 
rial gefertigt sind. 

6. Platte nach Anspruch 3, 4 oder 5, bei der das 
undurchlassige Material ein nicht-poroses ther- 
moplastisches Material ist. 

7. Platte nach einem der Anspruche 1 bis 4, bei 
der die zellenartige Komponente ein vorderes 
zellenartiges Element, das eine Vielzahl von 
nebeneinander angeordneten Zellen mit offe- 
nen Enden besitzt, ein hinteres zellenartiges 
Element, das eine Vielzahl von nebeneinander 
angeordneten Zellen mit offenen Enden besitzt 
und ein Trennelement umfaBt, das sich uber 
die Enden der Zellen auf der Vorderseite des 
hinteren zellenartigen Elementes und uber die 
Enden der Zellen auf der Hinterseite des vor- 
deren zellenartigen Elementes erstreckt und 
bei der das Trennelement in Form einer Platte 
aus einem porosen durchlassigen thermopla- 
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stischen Material vorliegt. 

8. Platte nach Anspruch 7, bei der die porose 
durchlassige thermoplastische Platte, die das 
Trennelement bildet, durch Pulversintern aus 
einem thermoplastischen Material hergestellt 
ist. 

9. Platte nach Anspruch 7 oder 8, bei der die 
Wande der Zellen des hinteren zellenartigen 
Elementes aus einem undurchlassigen Material 
gefertigt sind, und bei der die Zellen des vor- 
deren zellenartigen Elementes aus einem po- 
rosen durchlassigen thermoplastischen Materi- 
al gefertigt sind. 

10. Platte nach Anspruch 9, bei der die Wande der 
Zellen des hinteren zellenar tige n Elementes 
aus einem nicht-porosen thermoplastischen 
Material gefertigt sind. 

11. Platte nach einem der Anspruche 1 bis 10, bei 
der das thermoplastische Material Polyether- 
Ether-Keton ist. 

12. Platte nach den Anspruchen 1 bis 10, bei der 
das thermoplastische Material polyaromati- 
sches Keton, Polyphenylensulfid, Polyamid- 
Imid, thermoplastisches Polyimid, Polyether- 
Imid, Polyurethan oder Polyethylen ist. 

13. Luftfahrzeugtriebwerk, das eine Platte gemaB 
einem der vorangehenden Anspruche als ein 
strukturelles Teil des Triebwerkes enthalt. 

Revendications 

1. Panneau attenuant le bruit comportant une par- 
tie formant composant arriere, une partie for- 
mant composant avant et une partie formant 
composant cellulaire ayant plusieurs cellules 
juxtaposees a extremites ouvertes, la partie 
formant composant arriere s'etendant a travers 
les extremites des cellules de la partie formant 
composant cellulaire au niveau de I'arriere de 
celles-ci et la partie formant composant avant 
s'etendant a travers les extremites des cellules 
de la partie formant composant cellulaire au 
niveau de I'avant de celles-ci, caracterise en 
ce que la partie formant composant avant 
comporte ou est constitute d'une feuille avant 
extSrieure qui est r6alis£e en matfere plastique 
permeable poreuse qui est produite par frittage 
d'une poudre de matiere thermoplastique. 

2. Panneau selon la revendication 1 , dans lequel 
la partie formant composant avant comporte 
une feuille avant interieure qui est perforee. 
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3. Panneau selon la revendication 2, dans lequel 
la feuille avant interieure est realisee en matte- 
re impermeable. 

5 4. Panneau selon Tune quelconque des revendi- 
cations 1 a 3, dans lequel la partie formant 
composant arriere n'est pas perforee et est 
realisee a Taide d'une matiere impermeable. 

to 5. Panneau selon Tune quelconque des revendi- 
cations 1 a 4, dans lequel les parois des 
cellules de la partie formant composant cellu- 
laire sont realisees a I'aide d'une matiere im- 
permeable. 

75 

6. Panneau selon la revendication 3, 4 ou 5, dans 
lequel la matiere impermeable est une matiere 
thermopjasticjue non poreuse. 

20 7. Panneau selon I'une quelconque des revendi- 
cations 1 a 4, dans lequel la partie formant 
composant cellulaire est constitute d'un ele- 
ment cellulaire avant comportant plusieurs eel- * 
lules juxtaposees a extremites ouvertes, d'un 

25 element cellulaire arriere ayant une autre plu- 

rality de cellules juxtaposees a extremites ou- 
vertes et un element formant cloison qui 
s'etend a travers les extremites des cellules de 
Telement cellulaire arriere au niveau de I'avant 

30 de ces dernieres et a travers les extremites 

des cellules de ('element cellulaire avant au 
niveau de I'arriere de ces dernieres et dans 
lequel ('element formant cloison a la forme ' 
d'une feuille de matiere thermoplastique per- 

35 meable poreuse. 

8. Panneau selon la revendication 7, dans lequel 
la feuille de matiere thermoplastique permea- 
ble poreuse constituant I'element formant cloi- 

40 son est produite par frittage d'une poudre de 

matiere thermoplastique. 

9. Panneau selon la revendication 7 ou 8, dans 
lequel les parois des cellules de relement cel- 

45 lulaire arriere sont realisees a Paide d'une ma- 

tiere impermeable et dans lequel les cellules 
de I'element cellulaire avant sont realisees a 
I'aide d'une matiere thermoplastique permea- 
ble poreuse. 

50 

10. Panneau selon la revendication 9, dans lequel 
les parois des cellules de I'£l6ment cellulaire 
arriere sont realisees d'une mati&re thermo- 
plastique non poreuse. 

55 

11. Panneau selon Tune quelconque des revendi- 
cations 1 a 10, dans lequel la matiere thermo- 
plastique est du polyether ether cetone. 

7 
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2. Panneau selon Tune quelconque des revendi- 
cations 1 a 10, dans lequei la mature thermo- 
plastique est une cetone polyaromatique, du 
sulfure de polypheny lene, une poly amid e-i mi - 

de, une polyimide thermoplastique, un 5 
polyether-imide, du polyurethanne ou du po- 
lyethylene. 

3. Moteur d'avion comportant en tant que partie 
structurelle du moteur un panneau selon Tune 10 
quelconque des revendi cations prec^dentes. 
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